Comparison of the lung absorption of FK224 inhaled from a pressurized metered dose inhaler and a dry powder inhaler by healthy volunteers.
FK224 is a cyclopeptide drug with poor oral absorption due to proteolysis in the gastrointestinal tract. The objectives of this study were to investigate the absorption of FK224 from the lung in healthy volunteers, and compare the pharmacokinetic profiles of FK224 after inhalation from a pressurized metered dose inhaler (pMDI) and dry powder inhaler (DPI). The pMDI (Suspension type, 1 mg as FK224/puff) and DPI (4 mg and 10 mg as FK224/capsule, using Spinhaler as the device) were developed by formulating the same micronized particles of FK224 which were premixed with beta-cyclodextrin (beta-CyD) to improve the solubility of FK224. In the case of pMDI, 1, 4 or 8 mg was inhaled by the corresponding number of puffs with the pMDI. In addition, the in vitro drug delivery characteristics of the inhalers were evaluated using a multistage liquid impinger. In both inhalers, it was observed that FK224 could be absorbed into the systemic circulation from the lungs of the healthy volunteers, and the AUC and C(max) were proportionally increased depending on the emitted dose after inhalation. However, the pharmacokinetic (PK) parameters for DPI were significantly higher than that of pMDI, in spite of usage of the same fine particles for the formulations in both inhalers. Based on the distribution from the in vitro examination, the fine particle dose, which is defined as the dose region delivered as particles <3.8 microm, was calculated from the emitted dose inhaled by the healthy volunteers. It was found that the PK parameters for both inhalers were proportionally increased depending on the predicted fine particle dose regardless of the type of inhaler. This suggests that the absorption from the lung is influenced by the fine particle dose. We concluded that DPI is a suitable inhaler for FK224, and the alveolus, which is generally known as the site of action of the fine particles, is a possible absorptive site for FK224.